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NOVELTY - An alkaline protease having a fully defined sequence of 
434 amino acids (I) given in the specification, or an amino acid 
sequence at least 80% homology with (I), where an amino acid residue at 
position 65, 101, 163. 170, 171. 273, 320. 359 or 387 of (I) is 
selected from 16 amino acid residues, is new. 

DETAILED DESCRIPTION - An alkaline protease having a fully defined 
sequence of 434 amino acids (I) given in the specification, or an amino 
acid sequence at least 80% homology with (I), where an amino acid 
residue at position 65. 101. 163, 170, 171, 273, 320, 359 or 387 of (I) 
is selected from 16 amino acid residues, is new. 

The amino acid residues at the corresponding positions are selected 
from: 

(a) position 65: pro I ine: 

(b) position 101: asparagines; 

(c) position 163: histidine. aspartic acid, phenylalanine, lysine, 
asparagine. serine, isoleucine, leucine, glutamine, threonine or 

val ine; 

(d) . position 170: valine or leucine; 

(e) . position 171: alanine, glutamic acid, glycine or threonine; 

(f) position 273: isoleucine, glycine or threonine; 

(g) position 320: phenylalanine, valine, threonine, leucine, 
isoleucine or glycine; 

(h) position 359: serine, leucine, valine, isoleucine or glutamic 
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(i) position 387: alanine, lysine, glutamine. glutamic acid, 
arginine or histidine. 

INDEPENDENT CLAIMS are also included for the following: 

(1) a gene encoding the alkaline protease; 

(2) a recombinant vector comprising the gene of (2); 

(3) a transformant comprising the vector; 

(4) a detergent composition comprising the alkaline protease; and 

(5) production of an alkaline protease. 

USE - The alkaline protease is useful for the production of a 
detergent composition, such as laundry detergent, fiber modifiers, 
leather-treating agents, cosmetic compositions, bath additives, food 
modifiers and pharmaceutical compositions (claimed). The alkaline 
protease may also be used as bleaching detergent, hard surface 
cleansing detergent, pipe cleaner, artificial tooth cleaner, and as a 
sterilizing cleanser for medical tools. 

ADVANTAGE - The new alkaline protease has a more potent proteolytic 
capacity, exhibiting excellent detergency for the removal of a complex 
stain, and has high secretion capacity. 
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[#*#&]4$J£*>T5>'KK5«Jro(a)6 5{fc, (b) lOlt, (c) 2 7 3ft, ( 
d) 3 2 0fi, (e) 3 5 9 {£, (f) 3 8 7 fix li C JllCft S t 5ftf © 7 5 / KiSS 
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[it** 1 1 

E?IJ#^§-10(a)656, ( b ) 1 0 1 6 > ( c ) 2 7 3 6 , (d) 3 2 0 6, (e) 
3 5 9 6 s (f) 3 8 7ffiXH:nc«at5ffitW7 5 / *2t*a«TE7 5 / J* ft £ ; 

(b) : T *'<7 *c > . 

(c) ft| : -f yn-f'/y, ^ y > , * U * ^ > , 

(d) 61: 71-^77 = ^, '< V > . X U ± — > , D ^ ^ , -f V n -Y ^ , ^ y 

(e) n-f '< !> >- , -f V n -< ~> > , ^ /V * 5 >" , 

(f) 6 S : T 7 = ^ , !J^>, 9 A>9 ^ * 5 , 7/^=V, k X > , 
i>?>ItftlfcferoT-fc57/P* !)ynf7-f „ 
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57/W*y^n^T--fe r lCl*5V^T, E *l # * 1 © (a) 6 5 6, (b) 10 16, (c) 
2736, ( d ) 3206, (e) 3596, ( f ) 3 8 7 li I il t tl 1 t 5 &t O 

7; / K«I*iTIE75 / & 3S £ ; 

( a ) ttI:7n!lV, 

(b) fig : 7X/'!7?^, 

< c ) ttii-f yo-fj/i/, ^ y -> v , * u * - > , 

(d) fit : 7x-;V77 = >-, * W * = > . v -< is > , Of'fi'^, ^ y ~> 
> , 

(e) fit : ir U V> d ^ V , y > , W V » -< ~> > , 

(f) 6fi:Tv = >-, yv 5 ^, i/ /V ^ 5. >- , 7 /V- * 5 ^ ^ , T /U =¥ — > , t * ^ v 5 > , 
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* * W li ifc E # * i Lt«ffl47** y :/nir7--tf£.t*^ft£ = - KtSlfif 
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<oekKjM, iJiftii, ^b«»s *J*v* Kerns* LT<o*ijffl*-e#?irte 

#«Cl5fcotVN5 0 I fTtttIlWl-*tlC4i^ntl^5tC0!55i5tS|ffi7'nf7- 
-tf-Cfc*), « *. tf , T /u * ? - i? ( S & iS # ; / -f ^ a X*± ) , t^t-* ( S &iffi<£ 

; / jK If A X^t) , 9 (»«*i«;$*:n*>'=*Ttt) , -? 7 y 

-^><7-/M±) , S.tFT'D-T^T — "^K ( ft 3E ) 5£ *n £> ft. -C V N 2> » 
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[ 0 0 0 6 ] 

- *\ gfcjo^y/^fl (mm) i#li:»»S*5lt*i LTli, ± g (411) (O 

5 4 & x <d m a m. a e> * ^ . 
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i&wtxm i ] 
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S a e k i , Biochem. Biophys. Res. Commun. , 279, 
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y m^s ; 

( a ) ftf 
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( c ) &e 

( d ) ft fi 

y , 

(e) fit : -fe y ^> n^->y, y y , -f y 3 >r -y y % ^/w^$y, 

(f) '{fcB:T9 = y, y y , ^/v-^?y, ^/w^^y^, r a- — y , t^^-^y. 
^p>3Stftt7t'b<D-c*)5r/w* y ^ n ^ r — -e , a -t n sr = — K-rsite^&fttfc-r*. 
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[0014] 
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-PAGE) fel:i5^f f *U 3, 0 0 0 ± 2 , 0 0 0 Ufc5 : fcilff* L< , SB # 
fl |:*t7S y^E^Ji 8 0%«Ji©ttBHtSrt>oT$ / iE?iJSr f t ?. i O if 
n^o # # £ L < li , E59#-3-lCa*?-TS/B*E7!lfc8O%£t±0>*BIHItt«:S>oT$ 
y & E ?<J £ ^ L , pH8a±07/w*';t«*?ff«t5, SHkUBtt«rtt5, 5 ot 
, pH 1 OT-1 0»l5ftll,ft!:l 8 0%^±co^#?5'l4^^-r, ^ -< y :T n 

/wy>6£ (dfp) su^^^/wy^^^/u^^/wTA^^-r k (pmsf) t- pa. * $ ft 

, SDS-PAGEia5^fiiM 3, 000±2, 0 0 0 -CfcSSi^flf tixS. 
w £ T? , ^^^JiS^Sr^--t-5i:li, ^^T^*y^a7 i T-ifSr5 0mMS^{t7k^, 5 30 
mMlft*/Vv'!>Aa:ttf 2 0mM7y y hynf yyyffa (pHIO) <F T* , 30 
"C , 2 0»IHJ©ife«*O3SI#S-ttiSil>'<c< i: 5 0 % SI ± £ {* ft L T V> 5 r b & V* 5 . 
[0016] 

w w T? , rE^Jtf It/T*ti57 S 7tE?J5;tt5 7;V» !) / Df7-f j £ L T li 
, KP43 [ s< *?■ /V X. \f — KSM-KP4 3 (FERM BP-6532) * 5fe , 

W O 9 9 / 1 8 2 1 8 ] # m if h tl , r IE ?ij # * 1 \Z i" T 5 / S£ IB W t 8 0 % -b <T> ft 
^14$rto7 5ySE?iJ5r*t57;l'*!;7nT7-fj i: L- T IS , ^lili^n^T-Hf 
KP9860 [ ^ A- J* a: ;* fcf — KSM-KP 9 8 6 0 (FERMBP-6534) *3fe 
, W099/18218, GenBank Accession No.AB04640 
3] . -? xi =tT — i£E-l [ /< ^ A * N o . D-6 (FERMP-1592) # IS 40 

BS49-71 191, GenBank Accession No.AB046402] 
, /nf7-f Ya [/<f/^x7t - Y (FERMBP- 1 0 2 9) £ * , !|$ P Bg 6 1 
-280268, GenBank Access ion No. AB046404] , ~f 
nr-T--tfSD521 [><^-A;*SD5 2 1 (FERMP-11162)ft3fc, $f M ¥■ 3 
-191781, GenBank Accession No.AB046405],7° 
n y- T — if A - 1 [NCIB1 2289&3K, WO88/01293, GenBank 
Accession No. AB046406], /nf7-f A - 2 [ N C I B ] 2 5 

1 3 gl 3fc , W0 9 8/ 5 6 9 2 7] , EiflJSt 1 ©7 5 / iE?i|<0 4 6 ftSr d i/^l: 
« & L £ m <fc , 5 7fi?r77-y(:f ftLfctl*. l0 3ftSrT/w=¥->(cg^L7i 

£ & {* , 1 0 7fi&y v?y|:fj^Lfcfl($, 1 2 4ffiSr*ii?*iy 5?y»tf75 = >i: 50 
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5 » b it £ m # . 1 3 6fii77 = ^CfiftLfcf l 9 3fiS:77 = ^i:I»Lfe 
lift, 1 9 Stt^'tftftlT^^?^^, /V ? 5 > ®E , T/Wdf-lx, :/ n J> , 

^- = > , ^< y > , t x ^ > , -fe y > , y > , y- ^ ^- — > , -> ^ > , 

£ g ft: , 2 4 7fi££^;ft,^ft;*U;*-:x£tfT/V-=¥rivtcfi&L;fc£:gfr, 2 5 7 fit Sr '< 
y^i^S^bfc^Sfr, 3 4 2 fSS:77 = y|CllLtlCI«: 1 6 6fil£T;w<^=?>& 
i:tJHlo2 6 4t^t!)y|:I^Lfc-l^S» (tlf 1 2 - 3 5 5 1 6 6 f) , 

tf> T 5 / H IS ?*J 0) 8 4fi££TA'3 i -^t-fi&L?t£S#, 1 0 4 fir £ y n y >- 
iCfi&Lfc££#, 2 5 6 e* ; E-tl?Jl77 = ySO : t !) ^{Cfi&Lfcggf*:, 3 6 9 fit 
£ T ^ /< 9 *F ^tlftLttSS ( 4* JR ¥ 1 3-1 1 4 0 4 8 # ) . E?JSf 1 (D7 S / 10 
SE^J<02 5 1 tSr ; en€tl7^^7 ^f^^ x u - > , y n >f ^ , y , n-fv- 
>' < 5.U : ^/W^5^icg^L«:^M*> 2 5 6 filrfllfftt y ? /\> * 5 >- , 7^^'7 

=¥ ^ , VSO : 77 = yl:f MLfcf 1ft (Hlf 1 3 - 3 2 9 4 7 2 t) X I* r ix b 

i: T 5 / m B W I- *3 ^ T 8 0 % SI _k , 9H<lt8 7%Hi, i <9 & * L < li 9 0 % W ± 
, X £f £ L< li 9 5%«±©4aiBIttSr*i-5r/w* y yn^T-iftfi^lf^frSo 

6 *3 , T $ / ®? & <£> *g |^ t£ l± > y y7v>-/<-y^ (L i pma n-Pe a r s o n 
) (Science, 227, 1435, 1 9 8 5 ) CiottH^S. 
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* fc . r«3t6tti075/»»Sj LT 12, 

-y yft^O^»<7)7;^y Xi>S:iUT7 $ / SE^I^ltiJ L, #T/P*y7 p D-^T- 20 
t©7 ;yKE?l^l:#4t5«#7Sy 8SSi:ft*©ffi^tt^4x.5r iici 9tr5 

- i tfs T- £ 5 c 7 ' n t- T - -if co T % / & E ?'J £ r <r> X 5**ftT»*5U**S - <? , 
T5/&ie?U*l-fc5}fA^ jfc 5fc Kl 3> 6 i* , tiP7 5 / t^S<0#7'Dr7- if CI *5 
lt5E?iJ*oei«rft*5r t^pf^T-fcS. iSifelli, H& 7 c«jfi4 ] -ei3)firfi{c#aE 

[0018] 

■f *> *> , ±IE*feT-T5/KiE?iJ5r3g^iJ$it7tiaiJ:t), (a) E5'Jf f 1 ©6 5ffiO 
7;78«IliXVt^yilTfc5i5 ! > ^<Detl:ffiSt5eS(07 5 ± 

IEO^feSrfflV^r.i:{C < J:(? % Wtl*/nf 7 - if KP 9 8 6 0 I- & T ti 6 5 fit CD ;* U 30 

[0019J 

(b) E?iJ#tl©l 0 lft(D7$ / »aSll/!) v'^SStfei-iS, wit?, (OtiLW. 
i:fflSt5ftl©75/BaStt 1 ±eo*jfeSrfflvawt{cJ:0» «siili7Bf7-^ 
E - 1 |:*3l>tli 1 0 ott©t y ^«Si^5 ± 5 K»tt5r ^7;/ 
K9Sii77/<7^^Si-eij5o*mt lv^„ 

[ 0 0 2 0 ] 

(c) EJOtt 1 © 2 7 3ffi©7 S yi«Sl4/<3 y«Xtib5#« - - "C , fit fi |C 

- 2 (r *j -c fi 2 7 2tto/< j^astv^UictStsri^-eta. ^^r$/^ 
g| S f± , <i y - -f -> ^ , =/ y -> ^ % xut-y8iffc5o«:»JL<, y p -r >- s 
a -e fc s co a$ n \z » * lv\ 

[ 0 0 2 1 ] 

(d) E?Jf f i o 3 2 o fico7 ? / sasiif ^ vyast-fcS^, r. r t- , «r> fit B 

SD-5 2 l (c43^Ttt3 l 9 ft © f d -> y ^1 i ^ ? J: 9 t 5 I i f # 5 . ^ 

g^T5/BSI»{4. — /ut 7 =- > . * ujr -> , n */ > , y a -f v >• , 

^y ->yi$Sfi)50)i;jJt L < „ 7ir:/l/77 = y«StJ)5roi5S!|$|:0l LV\ 
[0 0 2 2 ] 50 
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(e) E?lJftl© 3 5 9fi©7 5 / >i=^SSt'*i5« ; , r. Z. t? , ^Er c7> ft 

f Y a I: ^ T 3 5 8& 0^^*^>Slil^ipl-#St5ti* 5 ^*2>„ S^T 
5 / if 81 S li , t P V, n^v^, /< !J ^ , Oo-fv/y, 5 yaSf*)i(Oii» 

[ 0 0 2 3 ] 

(f) E^iJSt l o 3 8 7fio7 $ / KSilit D > t 5 i ! , r. r -e , -t <o ft S le 
SltStiOT? / SSSli, ijEO*tSrIi^itCJ:9, #1 x. !£ 7 s n :r r - if s 
D-5 2 l(^joV^T« 3 8 6ttoftiv'^i8Ii^pi5i:ltiSt5:i^t-f 5. ^ 

T 5 / & « S , T 7 =■ > , U >- , ^ ^ 9 % >- , r /V ^ t^^v? 

1 0 0 2 4 ] 

T'nfT-f KP4 3©7$/KE^J (E?jf t 1) ^ (a) 6 5ft, (b) 10 1ft, 

(c) 273 {4. (d) 3 2 0ft, (e) 359 ft, ( f ) 3 8 TliKfiStJfttRt/ 

T % / m. a S co M: & 08 £ , ±15 lit 7yw* !) / nf7 - if j Op^oSfJUcfflv^ibfr?) 
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lOlGly 


lOlser 


lOOSer 


lOOSer 


lOOSer 


lOlAsn 


lOOGly 


(c) 


273Val 


273 Val 


27211c 


2721 le 


27211c 


2731 le 


272Val 


(d) 


320Tyr 


320Tyr 


319Tyr 


319Tyr 


319Tyr i 320Phe 


3l9Phe 


(e) 


359Thr 


359Thr 


358Thr 


358Thr 


358Thr 


359Ser 


358Thr 


(f ) 


387Ser 


387Ala 


386Tyr 


386Tyr 


386Tyr 


387Ala 


386Ala 



[ 0 0 2 6 ] 

£ ft , **W7/W* !l T'nfT-iflllSltSr S /*«S(0 (a) - (f) OiltRIS, & 

isti r xfmm&fe & &<t l m o 2 egfKi^i^^i-^^ kxv^t^ t j;^ 0 2 mm 

L, r + j t4i«^fo«*lc»L#aiSnfcK*Sr*L, r/j i:ov>TlitELfci^f 
[ 0 0 2 7 ] 

— 0ili:LTtt:* Thr65Pro+Glyl01Asn. Thr65Pro + 

Val273 (Ile/Gly/Thr). Glyl01Asn + Thr359 (Ser 
/Leu/Val/Ile/Gln) , Val273 (Ile/Gly/Thr) + T y 
r320 (Phe/Val/Thr/Ieu/ / Ile/Gly)"** s *ifb*l/S*S, Th 
r65Pro + Ser387Al a, Thr359Ser + Ser387Al a & ft \Z $J 

[ 0 0 2 8 ] 

Hfi^M<*O^Ji:LTtt N Thr65Pro+Glyl01Asn+Val273 (II 
e/Gly/Thr) , T y r 3 2 0 (Phe/Val/Thr/Ieu/I 1 e / G 1 
y) + V a 1 2 7 3 (Ile/Gly/Thr) + S e r 3 8 7 (Ala/Lys/Gl 
n/Glu/Arg/His), Thr65Pro + Tyr320 (Phe/Val/T 



(7) 
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hr/Ieu/Ile/Gly) + T h r 3 5 9 (Ser/Leu/Val/Ile/G 
In) # # 2g |f P, ft 5 , Thr65Pro + Glyl01Asn + Ser387Ala 
, Thr65Pro + Val 273Ile+Tyr320Phe, Thr65Pro-fT 
y r 3 2 OPh e + S e r 3 8 7 A 1 a«*Jfil<, Thr65Pro+Va 1.273 
I le+Thr359Ser. Thr65Pro+Va 1 2731 1 e'+Ser387A 
1 a, Thr 65Pr o + T y r 320G1 y-hSe r 387 A 1 a LV* 0 
[ 0 0 2 9 ] 

Elf LTIt, Thr65Pro + Glyl01Asn + Val273 (II 

e/Gly/Thr) + T y r 3 2 0 (Phe/Val/Thr/Ieu/Ile/Gl 
y) , Thr65Pro+Tyr320 (Phe/Va 1 / T h r / I eu/I 1 e / G 10 
ly) + T h r 3 5 9 (Ser/Leu/Val/Ile/Gln) + S e r 3 8 7 (A 
la/Lys/Gln/Glu/Arg/His) , Glyl01Asn + Val273 
(I 1 e/Gly/Thr) + T y r 3 2 0 (Phe/Va 1/Thr/I eu/I 1 e 
/ G 1 y ) + S e r 3 8 7 (Ala/Lys/Gln/Glu/Arg/His)^^* 
if h 5 A* , Thr65Pro+Val273Ile+Thr359 (Ser/Leu/ 
Ile/Val/Thr) + S e r 3 8 7 (Glu/Ala) , Thr65Pro+Va 
12731 Ie+Tyr320 (Val/Leu/Phe/Thr) + S e r 3 8 7 (A 
1 a/Hi s/Gl n) «jf # & * L < , Thr65Pro-hVa 1 273 I 1 e+Thr 
359Ser + Ser387 (Ala/Lys) , Thr65Pro+Va 1 2 7 31 1 
e+Thr359Gln + Ser387Ala N Thr65Pro+Va 12731 1 e 20 
+-Tyr320Phe + Ser387 (Gln/Lys), Thr65Pro + Val2 
731 1 e+Tyr320I 1 e + Ser 38 7Gln4f*S#£L^ 0 

[ 0 0 3 0 ] 

/^K^JSrW-TS^n^T-ifj Xttl^lfe rilT;^ U ^nrT - if j tbT^L 
tiosSSRSl, :Jxl:lttStto*fti:»t;fcl:J;0*SB^7^*!)^Df7 — if 
# b *1 5 o «ili7 p P7 : 7-ifKP4 3 0E5»J#*lT*$ft5T S ;»iE5lJOtKE ( 
a) - (f) i 9I(iJl5Si07^ /8aSXIitel7;U* !) / Df7-f ^7 5 ;» 30 

[ 0 0 3 1 ] 

> ^ i± , -«69*3te : f-»»*.Sfl¥SrfflV^fiJ:<, ^Jx.(iW09 9/ l 8 2 1 8, WO 
9 8/5 6 9 2 7f£«0^feiC^oTtT^fictV> 0 

[ 0 0 3 2 ] 40 

» T /v # V zfu^r - if «: = - Kt5I6foH?gi: LTIi, -^Wlctrfctit 5 

ite— Directed Mutagenesis System Mutan — Su 
per Expre s s Km*y ^(Taka r a ) * iffl V^t fr 9 I t i s t I 5 D * 
fc , U^^tf^^l-PCR (polymerase cha in react ion) 
(PCR protocols, Academic press, New York 
l 9 9 0) S:ffl^5:i:i:iot, otttcoEJiJ^rte oite^- ^)^ttS^SE?iJ 

[ 0 0 3 3 ] 

»e>^^fc^S3te^^fflV^fc*^^^ p n^T-if0^j£^Si:LT^, #J ;L f i S £ S it 50 



(8) 
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te+ZglZlzmmr-Z 5 D N A -< ^ *-Kiiig£it:T&£ffi£r«Jf|g&-f5, ft 1^ tt £ I* g 
5 0 ro*#Sr«fc-MS±i:L-cl±«x.ti/<^-/V'^jRittM, * Ji§ ® , 7> ^ , R S , *l ffi 

iciii, fits; v^«*i-ti if «t 

[ 0 0.3 4 ] 

vmm, Avnmjj&icmcxftozt&T-zz. matt. &mm&&>L-ttm. xitm^ 

KLT»e>ft5lHtt»f4, toSiliv^riUtSis, Jefc4**n®;&-8si;:.fc»>tt*L 10 
*S A ft , t» * ft , *fciiieftt5ri{,ft5„ 

1 0 0 3 5 ] 

# ixfc y b 7- X - if !4, g£ ft R +4 £r W L, ISfollSKl: 4 5 * if y^ggtto 
ffi * £ g T , SDS-PAGECiiJlfefjtlS^^i^U 3, 0 0 0 ± 2 , 0 0 0 T? 

(«IJtli*!)'<7'FyS8% ( w / v ) , S*©^=^^0. 3%, /V h - 1 0 % , 
•7^^->>>A 7*»»0. 0 4 % , !)yt2*3l?*!) DAO. 2%, «7KM^^h!J!>A 
1. 5 % , f h7t-f ^ U y 3 0 p pmi^^5««6i:«S (v/v) L- , 3 0 "C, 30 

T - if f£ 14 fi , *:"<*K*«r»£Lfc»-6-, -£l«±ojSttiXI4?^^^ »t** 
t:t*VH\ ^J^lli^T/l^*y7 p n-7 i T--fef(D5%ti±, St L < li 1 0 %y±, £ 
CiiL< f4 2 0%K±cDfSttSX«^>/<^«*(Oit^^s^*^n5^i:§rE*-r2)o 

T-if£^=gTA7j y ^n^T--^-C(i-ScOfit^t 5 4: *. bhS d £ e> . f£ ft X 

[0 0 3 6 ] 

ft o -C, **«07**!)7of7-<tt < # « ife»m j£ *B E -fr ffl * * £ L -C *T JB T? ifc 5 

o 

ft»*J»J«*J*~O**l3IJTA'#y^n7 l TT--£0>E<g-fttt:, S^7°n-7 i T--^*5®ttS r 30 

* "f * "C *> iX (4 # K ffl EB * *U ft V» & , Sfc ^ »J & fig «9 1 k g ^ 0 0 . l~ 5 0 0 0 PUi! 
E-£-C*#5 7^&?£'tt^£:%*L, 5 0 0 PUKT^SS Ll\ 

[ 0 0 3 7 ] 

0» *. hc , Jo * # ft? r iii , & ft bi 3t , it tc s£ 3d , h^^^^^^-if, yr 

-if, 0^7-1?, y # - if , ->>^^-if^T'fc5o ^<?> 0 h , *&W£l9\-(Dyu <r 
T — if , t/1^7-f , i^f7-f , 9 — if , T 5 9 — if , y — if 

, :7* 7 ^ - if , * ^ "7" — if , T > -t 7" - if . //Va^^-f, ^ 77 T" — if , = U X 
fn-;u*ifyy--|f, ^ /p ^- ^ -> ^ — if , 7 y * - f ^ 4 L < , ttT'of 7 - if 
, ir/Vy— if, T?7— if, ]} '< — if *s * L V> 0 /DfT-^iLtlirtiiCT^TJ? 40 
- if (S»ffi«;/tfiP>r.£»;*th) , :n x 7 - if •./sSif'fAXtk) , f-f 

■7-- if (liSI ; y*f^AXft) , = 9 - if (»*ffi«;>'#iF-<.fcXtt) , 77>" 
7- - if (B»i»«;y#1f^AXtt) , 7"n^7-f ^**>=«T{t) , 7* 

7 7 :r. ;7 h ; i/x^ynJtt) , KAP ( ?E 3E ) f S'*lf ir /v 7 - if 

t L T (4 ir if ^ y#-»f>fAXtt) , T T if -f (S&iSjlis/tflf-i'A 

X *fc ) , £ K A C , #M¥l 0- 3 1 3 8 5 9-^^#iE«<O^<^./UX.3:Xfc o — KSM 
-S237*^41t57/l'Ayt;V7-f > »| 2 0 0 2 - 1 1 6 5 5 3 fffit©^I 
T/P77y-fe^7-if ( SX -h , ft 3E ) f *s*lf bJlS, 7 5 7-€i Ltl±^--v 5 

51^1 ; y^^yartt) , K A M ( 7£ I ) « tfS ^1 if g> n 3 . !) i Lt II y #7- 50 
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as ¥ if e> tt 5 . 

[ 0 0 3 8 ] 

S fit , $cftmmi&%) 1 k g S fc 9 0 . l- 5 0 0 PU#9*L^. *fc> ir 7 - -if & 

« ffl -f S » 11 , 0 - 3 1 3 8 5 9 -Sp- <k $8 CD J£ & [0 0 2 0] CCttO»*Stt 

W£#feJ:9ftlE§*lSl|lffi (U) ffiM]aii!l!lkgSt!) 3 0 0 - 3 0 0 

OOOOKU^&iU, Srfffflt5*^li, #H^ll-43690-^^« 

oil [0040] E*t©75?-i?iStt*jfc;frifcJ:?>*jfcS;ri/a*4fc (iu) t 2 <5 # 

, ftiHBfi)J«lkg!Sfc!)50^ 5 0 0 0 0 0 IU45»$H>. S&icy'* — -tfSrflfffl 10 
-** S » 14 , #*¥8-5000 1 3-S-4i*<0||lfi«l|B«©y^--l?etta^*j£J:t) 
ft 3t £ ft -5 ¥ (LU) <3 # , it#»Ifi!«l 1 k g S 0 1 0 O 0 0 - 1 O 0 0 0 O O L 

u as&* l v n o 

[ 0 0 3 9 ] 

( 1 ) I^SfStt^J 

V N "C fit 1 0 ~ 4 5 11%, ffi # % »JB » J5£*& K o v% T fit 2 0 ~ 5 0jtI%E^f5r i# 

#*lv*. ifc*isKft}^^jffi^ifeas^&»j, £fct±e»A*afc8naji!a:*«-?*>5»-a-, 20 

*»Mifc^«i«arii«ijicffl 6>n* *iBStt*i i u-c n, it w * > # a , #-r^-^ 
teJHi«te*!K Pitt* fl5» teak *vtt»iB«Stt«l«> 1 «*fcl±a**to*«rJHifS 
i: as T- # 5 as , »*L<l4BfW*>'tt#ffiSi4«l. *<f*y|tJHiSttJ!lTJ!)6. 
tyttflffitt^i: Ltl±> Sill 0-1 8©7;^-AOffiSixf^i, S * 

3& 8 ~ 2 0 07/l'3-/K07/l'3 : irv-/Vftfe(Ottt3:^f;Vfi, T /V /1"< ^ if V * 
> ^ i£ , ^V^.Y^^A'JiKV&ifi, a-^u-^^y^/w^y^m, a - /W * J3M J3S & , 

a - * /w * si & r ^ * /u 31 ^ ^ m x (i a§ «& m m as » 4 t 1* „ * ^ 11 « ic , r * 

/Vi©^i^ii5 1 0 ~ 1 4 CD , iD»4L<lil 2 ~ 1 4©ift7/^;Myfyx;l/* 
^»«tas»*b< , »^^>-i:L-C(i, 7/^UiSt^7S Vii'^fK^ # \Z -T h 30 
y^AStf/Xfii^y^A, ^/i?y-;i,7^, i?i^y-^75 ^^»4 LV^„ 
#^f;*->-tt#®SttSli:LTI!, # y * * *s t tv * u > r a- (Sit 8-20) =c — 

7 1 /V' , 7 A- ^ /V # 5 y y = i/ K , ^ y t •> 7 /l^ W y 7 /V A' (KIS8~2 0) :7 ^ 
=i 31 - X /V , * P ^-^->7;v^ y;vt*? yitet (g*l!8~2 2) s * -r /V , if, 
V * * ~>T /U*r U > ? ]) =1 — /VlJgJKS? (S3d&8~2 2) iXf/K * U t^f->if 

fit , £*c 3i & 1 0 ~ 1 8©7/P3-;H:if F^/n fuy* K *f © 7 /v 

uy^-dfv-KiSr4~2 0^-/t'M*PLfc [HL Bl ( / !) 7 ^fttSffl! as 10. 5 ~ 1 
5. 0, ifU<Bl 1. 0~14. 5 X' fc 5 <t 5 ] # y * 7 /V =^ W >- T >v * /u 3i 
-f ^Aijf 4 Ll\ 40 
[ 0 0 4 0 ] 

(2) -ffi^jg-r^-yffite^J 

-'ffi^JS-f^-yffiffi^Jllo. 0 1 ~ 5 0 K * % , »4 L< ti5~4 Ofi%ii^Jii?,o 

n y >• & & , t/vy y ysi^coffi^y ys«, if^7^h^o7/u$y^-Y^^, 
* » a * -< ~ h y n Hi^g?i£, if ^5?75yBimt, t^^mm.. 4 v 
^ ^ y & , ^y 7t^-;v*/u#yiif if f,n.5„ r © 5 *>^fitt7^$ / y-r 

( fifc •*? :* 9 >T K ) *5ti:j?4 L<, AS, XM, Pi-St7>f h<£>5*>. AS*^ 
C»*UV^. *jft*t7-f Hi, ¥«-ftttft0. 1^1 Oxm, ftCO. l~5MmcO 

t>©as»a^ttfflS*t5 0 so 
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1 0 0 4 1 ] 

( 3 ) T * V m 

T JVjj V SI 14 0 . 0 l~8 0li%, »H<ltl~4 OSi%E^JJv5. & * 5fc #J CD 

K7km^Ky^^#d s *tffetv, $ b y * y u^»t»o!i yMtr^AJii lt 

CD ffl £ * 1" 5 o £ , SE«:ftffll:tI§ti57A*!)ittTii, _kieT/u#yjW©«L 

dTk&te-J-hy-?^ M tnc * / , ^xiihyi^y-^rsv^tef t5:iA5tt« 10 

[ 0 0 4 2 ] 

( 4 ) s m & m Jt sj 

Srf5kB£it#mo. ooi~io«*%, »4 L< tt 1 ~5Si%E^Sii5 0 3: 3! 0J3 ft 

ftm&&m^m^^ bfrzmftyk® ±mt n# v =^?- > v * ^x^wtmtf 

. ±mz *ft >-m*ft v ^-h^i:, * y ^ y j/^^iitfo* y -v — , # * y =^ 
^t/un-^^rot/vn-^ii*, & # y 77^"7 i ! ; >'i¥©7 $ / z /^ft >mm 

[ 0 0 4 3 ] 

( 5 ) m&m 

-ft:**, T&mmi&s$<r>mBmti 1 ~ 1 o ft*%e£--r s <o^ts-% lv\ si 

£r^ffl-TSi:t(4> fF77tfMf l'y-^7^ (TAED) ^#IS¥6 - 3 16 7 
0 0 -S-^&SE*** OS! SSttflsSI (7^^-;?-) Sr 0 . 0 1-1 ost%E^ts: 

t a* t? s 5 c 

[ 0 0 4 4 ] 30 

( 6 ) * % M 

*&w&ftmmi8.V!)\'m\,^ <b z&ytm t l t t* ^ ^ = yv® « 3t #j ( m *. « y * — 

C B S - X 30 ^*^-yV-OSii3fc#J (MtKDMlf *5*lf 1£ }fc SJ 

(4 0. 0 0 1 ~ 2gtil%5!'o"t~<5cDdv£J-£ LV\ 

[ 0 0 4 5 ] 

( 7 ) * CD ft!l CD J* # 

*3B9!ft8fci**1I«jfc'»fcHU Sfe#J cD^ST^fe CD If yl^- , it tc#J ( S. 

Wt & J£ ) , SUfe^J ( v" y = - v ) , * *k *Ott<0**P«j*-&*$*Sr.4:*ST?#S 

o 

[ 0 0 4 6 ] 40 

iutKi^t^, mz- ami*, nit. mu. - * h , a«?i:t5rHit§6. 

[ 0 0 4 7 ] 
I H % W ] 

[7'Bf7-1fgttJI£S-A1?'f ^ & ] 
# -fe? > 1 % (w/v) 5r^tf50mM*^^ig»fS (pHlO. 5) 1. 0 m L & 3 0 
tT5^PS*}aLtt, 0. lmLCDBt^^j&SryJQx.. 1 5 # ff] R IS £ fT 5 . R Jfc f£ Jh »E 50 



(11) 
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(0. llMr-I>*nnft|*-0. 22MSStFPn-0. 3 3M^K) £ 2 . Om 

r y5,0*ttOlfttJ:!)Silfc. t^J?*., 0. 5 m L ©«SI^7/V* y ( 
l%f58t M) • 7J y >7 A : 1 % fife |* JR • 5 * ?U : 2%j^»-^h!)^A -.0. 1 

N7K^<k-t-K!)'>^=l : 1 : 100) & 2 . 5mLi0x., iifit 1 O^SftHi, 7 ^ 

/ - i? ~ s - ( h m ft # ) srie*tt 2fgtiR itt©] & o . 25m 

LML, 3 Ott'3 OftHSfiLt. 6 6 0 n m i:^ It 5 if L fc„ 

/cfT-f l*t (1PU) , lBKffi*ft-Cl»Rll:immo 1 Of n->y|:»S 

[0048] 10 

y< ^ 7. i^f-KSM-KP 4 3^*5feOT/W* !) ^n-rT-^flliiae^O^ih^ 

Lti±PCRfrolS©S9ii*i7 - SrfiJffl-t-SJtfefc, D N A a? y ^ L T ^- 

7 — &®.mt*M\<^T a qJ^y ^ 7 — i? :Takara Taq (Takara) £ ffl V s ?*c 
. * "f , _h IE #5 2 . 0kb©DNA?riiit*#57'7-l'v-l (5* — AAATGGAT 
CCGTGAGGAGGGAACCGAATGAGAAAGAAGAAAAAGGTG- 
3' , SE ?U # 2 ) Syy^-fv - 2 (5' - ATATTCTAGACGATTACCA 
TATTAATTCCTCTACCC — 3' , E * 3 ) ?r ffl ^ P C R ^ffo fc„ 7*7 

v - 1 lit y^ffO 5 ' 5fe (B! B a m H I U V * — & , 7 B 7'l'-^-2fiT>'f L -tr^^ 20 
^ © 5 * 3? M ffill IC X b a I P y*-^l+^Lfc„ SSJltLT^ g?S!DNA10ng, # 
Zf 7 4 — & I Opmo 1 , ^g-dNTP£r20nmo 1 s Ta k a r a Ta qittglS 
-> 7 r — 1 O *i L v SlfT a q#y^7-if2. 5USr^#t5 1 OO* LWltLfc 
. PCR*ftli9 4tT?2»H*lDNAS:«ttS*fc* ( 94tfl^^, 5 5ttl 
» M , 7 2 t-?2»RS: 1 t'f L, ;jl^3 Ot^^/^ofc. PCRl«lS;PC 

R product purification kit ( n y a ) ICTttS! L , 10 
OMLO^STkT-^ffiUfco fttgfflil d L?r»SDNAt Lt, 2@IOPCRlff 

ibJlfcPCRii^ftSL, «&<£»H&lC&Lf::„ 
[ 0 0 4 9 ] 

ijlLt^ 2 . 0 k h <T>V K Atfx K (KlfLV&mmmm V 1/13 — *. B a m H I . X b a I ( 30 
n y •> a. ) lei oeiiLfc, mmvNA&m.&j&te^$ft%L'<'7* — t L-Cli^f-;^! 
>MBIrtT-^S3^Ilg-C-S)5pHA6 4 (^If 8 - 3 2 3 0 5 0 : 7" n * — ? - 6 4©T« 
IC B a m H I . X b a I If -f h «r S ) & JB V . B a m H I . X b a I jAUfcii 

DNA»rfrSyPi:< B a m H I , X b a I^lLfcpHA6 4$;S^Ltt, Liga 
t i on Hi gh ( }|C # i& ) «fc 9 , yTy-ifSJ^Sr^o/tc =c * / — /!✓ it J8 1C J: 9 , 
y # — i?Kj£«j&»&DNAS:leliRL, ^^O^Wfe^ffl^DNAi: L fc „ 
[ 0 0 5 0 ] 

f Sfeftt^^iii Lt^f/^iXtf - KSM-KP4 3 (W^KP-4 3tttHt 
) £ fflV^ fc 0 ^Kte^?ili^v^bu^W-v^3>fe(w < t'9 : ffV^ SSH-10 ( S * SI 
ftffi) RW— — * x-^y V y K) Srffll^Rte&SrfTofco 40 

[ 0 0 5 1 ] 

KP4 3f ro««6^ftS:^#A;yV^^W7/l'* [ X ^ A 5 ( 7^ 7 =" 

) 1% (w/v) . ^7 h h!i 7" f (•f r ^7=i) 1%, gfitx^r^ (7^73) 0. 5 
% , IS^t^-hy^^O. 5%, 3g 7C 1 . 5%, iTK^tt t- !J ")A0. 05%, 7F7t 
-T^y>-15ppm] (c £ W £ -Br , /m* — WJBjfcttifclCfc!?, T'd f 7-^S£^ ^A© 

^nf7-*ie?iipHA6 4 Icjf A e nf:7°7 ^ 5 K Sr*» t T * Jxfc 

KP4 3tt?:iaL, £l«©«r*li'« Lfc. 
[ 0 0 5 2 ] 
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[tfy^rhvs ( b * m m ) 6. 0 % ( w / v ) , »©3.^^o. 1%, >V y - x. l 

. 0%, flfcR^^*S'*A73k»4&0. 02%, y^g&2*SH#yr7AO. 1%, *tKj^ 
Sthyno. 3%. xh7-^-r^y>30ppm] l£ « * 30^, 320rpm 

-C-%*ft«^Lfc 0 :o8SgS«^ 5 0 0 mLlSP7773t)3(02 OmLill [si? 

U^T'hys 8% ( w / v ) , Sfi^^o, 3%, /w h — x 1 0 % v 7 * -> V 

A 7 * ft i& 0 . 04%, y >12*I* y !>A0. 2 % s M * -f h V J* 1 . 5%, 
•Th7f-^^y^30ppm](Cl%ffiS(v/v) L , 30t, 121rpm-C'3BK 

[ 0 0 5 3 ] 

lSHfclSe«*i>tHi gh pure pi asmid isolation 
k i t (n^v^) fcfllv^T^S KtifcL, M X IE ?U £ & £ L 0 KDNA 
3 0 0 ng5:iSHt, T'^v-tB i g Dye DNA Sequencing 
kit (7^7^ K/W t^/^T A) SrfflV^T2 0 /i L (DSff P C R iff V\ DN 

A Sequencer 3 7 7 M ( T 7 7 4 V '< >( * is X ^ J* ) & m Mft & V 1t 20 

o 

[ 0 0 5 4 ] 

* (Df&gzs rf xi *rT — fffitt^|S]J:Lfe*Sfttt6 oao^l/t^y^yn p 10 1 

ffi O ^ y > > T x X 9 3r > . 2 7 3fiO/qy;5WyD'f'>>, 3 2 OtOf ni/y^ 
7x^/1^77^^, 3 5 9 {4cO^U^-^^^5-try 3 8 7 fiOt !) y^Ty^yC^tl 

^tlW:®: § nx *3 0 , ItlCi ^5%0/nr7 — ^f^]±^gft bix^ (* 2 ) 

[ 0 0 5 5 ] 

^^J^^tO#©i:L-Ct4, Site-Directed Mutagenesis Sy 30 
stem Mutan-Super Express Kmdr3/r-£rfflV,£t~F©7'7-< 
^-I'iO, ^SgC^Offi^^fc-lirSr^f^Lfc. : 6 5<&GDXW;*-=> (T 

) Sr^n y y (p) iCfi&i-S (5' — AATGCCAATGATCCGAATGGTC 
A T G — 3 ' , EJIJ##4) 

^ 9 'f t — 4 : lOltO^y^^ (G) SrTX/<7^> (N) CffetS (5* - TC 
TATCATGGATAGCAATGGGGGACTTGGAGG — 3 ' „ IE J"J # -S§- 5 ) 
•f? -J 5 : 2 7 3ftO/<y y (V) £ -f y n -> (I) (5' — C T T 

CGTGAGCATTTTAT CAAAAACAGAGGCATC — 3 ' , IE ?U # -f§- 6 ) 
-v — 6 : 3 2 OttOf-Dv-y ( Y ) 5r7x=^77-y (F) |Cf^t5 ( 5 ' - 
AACGTTGCCTTTGTGAACGAGTCC-3* , K JIJ * 7 ) 40 
"P?* 7 : 3 5 9fi©^Ut^V (T) & 1r U >- (S) ( C « & -f 5 (5' — G C G A 

GCACATCTGCTTCCGTAACG — 3' , BB JU # 8 ) 

^7^v- 8 : 3 8 7& CDi?y> (S) £ T 7 - > (A) ClifS (5' - TGACT 
TTACTGCGCCATACAATGATAAC — 3' , E # 9 ) 
[ 0 0 5 6 ] 

pKF 1 8 k©7/l,f ^p--y/f^ h tp CD B a m H I , X b a I ■* -f Y IC, ml IE * 
[ 0 0 5 7 ] 

Stt»I6<)f SlAfflPCRICliT a k a r a LA Taq (Takara) Srfflt^fc. 50 
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o 5' ^SS Sr I) > ®Mt L it ir U ir ~s a > ~f =7 4 t — (Mu t an-Supe r Exp r 
ess Km ^fy Stf^7^7-3~8©*|*|Ar?^-H* 5 pm 

0 1 RUmM?" 7 * 5. KlOngtfflV>fHAPCRi;tiofc. S(£:*#)4 9 4 2 
^K^^DN A£3Ett£-frfc&, 94ttl»Hi 1 55tf 7 2 t t 4 5: 1 

^ i: L , :ft,*3 Ot>f ?*ffofc t ^&tltPCRlt^lV^fi£MV 1 1 8 
4 ttSr^Sitb^-r 5 r t J; «5 , gmzfvxa K£*tfc. #?>ixfc^Sy7 x * Kt*;5fc3£ 

<7>m.miE.w&:m&\cft^&mutiL&nm Lit, 

l 0 0 5 8 J 

9IEIiA$tlf:yDf7-f I6^?rpHA6 4CiAL, K P - 
4 3ft^ff 6iL, 5ta©^#tg«t5r it, f ^SSilitt^ynfT-f gft 10 
^Stclf *^5£||&ftoffi^-£--t»:3:&i# Lfeo 
[ 0 0 5 9 ] 

^ , T65P + S387A, T359S+S387A, T65P + V273I+Y 

3 2 0 F , T65P + V273 I+T359S, T65P + V273I+S387A, T 
65P + Y 320F + S387A, T65P + G101N+S38 7A, T65P + V2 

7 3 I + T3 5 9 S + S 3 8 7 AOfi^^jD-arirfcV^t 1 0~3 oyoO/nfT - •£ S 
^ftJiaSf&&knfc(£M^ftOj&^^*>^ti+T?^Lf:: 0 i$l) 0 

[ 0 0 6 0 ] 

MtC^TcDt/y-lW-fctefflL, 65ft, 101ft, 273ft, 320ft, 359ft, 3 

8 7 ft O T 5 /ge&^jgcOT? / SMC « & L , ^rtv^n-cDftS^T? / K#±fE«&T5: 20 

7°7^t-9 : 6 5ft0^l^^-^^ (T) SrftigCDT^y^ (X) i:gft5 (5* - C 
GAATAA-TGCCAATGATNNNAATGGTCATGGTACGC — 3' , ffi 
?IJ « # 1 0 ) 

^9^-7-10 : lOlftW^ys^ (G) &ffi*tDT5/ffi? (X) tc fi & i" 3 (5' - 
CTATCATGGATAGCNNNGGGGGACTTGGAGG-3' , BB # 1 

1 ) 

7* 7 << ▼ - 1 1 : 2 7 3ftO/<!) y (V) SrffijSWT^/S (X) tc « & -f- 5 (5' - C 
GTGAGCATTTTNNNAAAAACAGAGGCATCACACC — 3' , BE ?!| 
• #12) 30 

2 : 3 20ftO^n->^ (Y) 3rtt;g<7>T$yi£ (X) {C fi #| -f 5 (5' - 
CCCTGAACGTTGCCNNNGTGAACGAGTCC — 3' , E ?«*■)§- 1 3 ) 
^7-f-7-l 3 : 3 5 9ftO^!/t=> (T) ^rffilceOT5/S? (X) (C « & 1" -5 (5' 
— CCCCTGCGAGCACANNNGCTTCCGTAACGC — 3' , iE?U#-^l 

4 ) 

-f 7 4 - \ A : 3 8 7ttOt !) y (S) £ ft j& (£> 7 ^ / B£ (X) S & 5 (5' - G 
GAAATGACTTTACTNNNCCATACAATGATAACTGG-3' , E 
?IJ • # 1 5 ) 
[ 0 0 6 1 ] 

CO 3£ * , 2 7 3fi<D^!). yii^f y u-f v'yft^C^!) ->y, X kt^V-Of I, 32 40 

oft<75^n->^ti^ 3: ^/w-7'7 — ^ jy. fl-ic y :x , xu-^-n^, D/fj/y, -y y n ^ ^ 

, ^y->>"^(D«^, 3 5 9ft©zi^t^yiit!) ya^iin^v'y, y v , y n >f 
^A^s^^-oft^, 3 8 7fiot!iyitr5 = y£lJH:';i?y < ^ 

[ 0 0 6 2 ] 

: £<Dm.fy'&t>M(D — U<Dlfgm&^-tb. T65P + Y32 0F + S387E, T65P + 

Y320G+S387A, T65P+V2 73 I+T359S + S387E, T65P + 
V273I+T359L+S387A, T65P+V273 I+T359 I+S387A 50 
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, T65P + V273G + T359S+S387A, T65P + V273 I+T359S 

+ S387K, T65P + V273I+T359V+S387A, T65P + V273I 
+ T 3 5 9 Q+S 3 8 7 A, T65P + V 273 I+Y320T+S387A, T65P 

+ V273 I+Y 320F + S387E. T65P + V273 I+Y 320F + S387 

K, T65P+V273T + Y320F + S387A, T65P + V273 I+Y320 

L + S 3 8 7 H, T65P + V 273 I+Y320V+S387Q, T65P + V273 

I + Y3 2 0 I + S 3 8 7 Q(Offl^§}5't(;i3V>t 1 0 ~ 3 0 % O ^ n f 7 - if Stt O |i] 
± # » ft tbtlft ( * 2 ) . 

[ O 0 6 3 J 

[* 2 ] 





• /LJ T/ HTOMi£f± (75) 




1 AA 

1UU 


1 UUI 


1 nc 
lUo 


V 1 V 1 ]> 
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11)4 


V9731 


luo 


Y^9flF 
i o^ur 




1 O UJO 


luo 


Ot)0 i A 


1 AC 


1 Our 1 000 1 A 


107 




1 An 

1 oy 


1 Our ' ulu 1 j> ^ ooO 1 A 


1 1 A 

1 14 


i u ur 1 v l 1 o 1 1 i o^ur 


lib 


1 u or Ti6ioi Tj 00 yo 


1 O A 

124 


Tficpj_uo70T J.C007/1 
iuur~>£l01 ijOoin 


ILL 


TfiSP + YTPflF-f-^^A 


1 Zo 




lit) 




1 99 
ILL 


T65P + V27^1 ^T^SQS-t-S^87A 


lou 


T65P+V273I + T359S+S387E 


111 1 


T65P+V2731 +T359L + S387A 


109 


T65P + V273I + T359I + S387A 


117 


T65P+V273G+T359S+S387A 


113 


T65P + V273I + T359S+ S387K 


129 


T65P+V273I+T359V+S387A 


118 


T65P+V273I+T359Q+S387A 


132 


T65P+V273I+Y320T+S387A 


121 


T65P+V273I+Y320F+S387E 


128 


T65P+V273I+Y320F + S387K 


127 


T65P+V273T + Y320F+S387A 


123 


T65P+V273I+Y320L + S387H 


113 


T65P + V273I+Y320V+S387Q 


120 


T65P+V2731 +Y320I + S387Q 


130 



1 0 0 6 4 ] 

, *«*<0JBl»»tCJ:S*i?>f:/'##IStt0>iaS«rgtt-r, SDS-PAGEC:«fc9lgft 50 
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bJl5»fi)) J 4 3, 000±2, 0 0 0 T' fc "9 , T jj y i& f fS £ W 1" 5 14 Sf £ f£ 
HIW 2 

( l ) i5fc#J<ofS$S! 

S^SJWLt 1 m 3 £>&-£-4flC*4 6 5 kg£;!jD;*:, *5S^5 5 t I:* L t gl; 4 0 % 
(w/v) #!)7^!I/Htl>!l?i*i*l SSkgtlttlj!:, 1 5^Kj|j$Lft:S 

ic , ^sthyni 20kg, »$tMn60kg, ii»tnin9kg, * 

7fe&**3kg&iSx;&DL*: 0 1 55)fi3IU$Lfct(C, ft7^ F 3 0 0 kg?rSJlU 

3 0»IBJK#L-C*&K>fe^9y-*:»fe (^7 y-^W*»H5 ORi%) „ ^ <D * ? y 

5 *C If # m ) c ftCWf^5*t- ( IK & W (HO £i , ^ ft 2 O L , -»^-7 h#) 
lC±lE-i-*«!|£lOOffftSB£gAL, ±M (150rpm) OUffT, 

BStt^j2 0K*gc, tt^T/u=¥/w (^iti o-i3) ^<yf yx;i-*>st h y n 

2 2 W*Us (R^Sl 4~1 8) t h y !>A4f igS, ^y^^l^v^ya-zp 

2 « ft 5$ , 7k4R*|Fi50?S-a-?KSr3^^T-SAL, -^O^S^^jK^Sr^ofco M t r <£> 

$**-K»*tty>f»^f y -7^2 o m*m t -e * ? 4 h 1 ousj^sal, * ® & 

ftJH^-^g 9Wi%|:*8fl7'pf o. 5 11%, StffSo. 5 K ft % £ 

«*LT*»tt«iftJSlAt#fe. 20 

[ 0 0 6 5 ] 

( 2 ) {£ M L ft 19 » 

*^^-Vl4#®ffittSiJ : K sp J§ ft- ,p & flS 8 . 501?;^^ 1 0 8 

KM (ft I (HO H) 

7^ U^Kt h y "yAigiK : ?^^ft l 0000 (#&¥ 2 - 2 4 2 8 3 ^ / ii 

mm-r h v ? j± : > * an ^ v ? ;vm=f- ( ho ta ) 

h:¥*&tt«**3. 5 A tmO-^^-7'fh4AS ( * y - (HO S) 
# V n =?: U >- ? }) =i — /P:K-PEG6000 (?iS^^l8 5 0 0, 7E i (HO $g ) 
SStt^-fSthy>A:tJ*SKS-6 ( — *^H>Hv (tt) |) 30 
#f8 93:7*n:rT-i?fc^ : » 2 $zm<7>$:%>WT ;u * y 7 a 7 T - -If O # « £( « ft £> ft M 
BS6 2-2 5 7 9 9 0*^«©|ISmil::i:*©*&{ca^*W»L;fc3ft*fc» (6 P U / 
g ) 

t3tSl*t:f y<-*CBS-X (^/^tf-faf — tfcK) 

[ 0 0 6 6 ] 
%MM 3 

( i ) mmnmm 

ti-rmffi-ft s oe»%<7?^5 u-§r^s?a«2 5 o'c-cs^^^b, #pr^ y /n* h 
y * ^ (ftT^ftfii 0000) 711%, Ktti>y n2 6ii%, sssthy 

!>A20li%, iftthy^A6fl%, & ft Sfe 0 . 5ft%, 1f*7O40li 40 

% , * o . 5 n ft % <d - * is e & m tc „ 

fti^f^^t- ( <a e s w (ho M , ^S2ol, 5;t^y nt) i- ± la - * is 

61 OOflSligAL, £ *A (150rpm) © # T , ^-f^*>"l4#Sl£'t4^j2 0H 
ft , it m T /v- * (j^if i 0-13) ^y-^y^/^yit h y !>A2 2119, fli 
NjM («*ftl 4^ 1 8) tMn4HS5, ^y=^W^^y3-/W2Sft^, *4 
KftSCOjm-a-jg5r3^Rg-CgAL, * <» '& 5 ft r*i mw & ft ^ ft „ 5 * ir - kl ** a 

tt7^itfy^A20fiStf*7^ hi OligfSrfiAL, *®^«^^VNi5E^j-< 

- * 

ft«l'<-^9'5Si%l;g6||ftf 2. 8 11%, aifi-Sttja&^-l. 2 11%, 
rnT7-1fef 0. 5KS%,SU!#)|Sf0. 5 ffft% L-C*»tttt*3W B £ # 50 
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[ 0 0 6 7 ] 

( 2 ) te m l it m ** 
km (tti («) sn 

7^ K !; : ¥ # ^ * 1 OOOO (#fi? 2 - 2 4 2 8 3 2: $g 

Sitl>HA:fv^I (t^Fy/HBf ( * ) £1 ) 

■tf*7'Ch: s F^&S*S3. 5 AmOf ty'f h4 Ai (ly- ( ) fit ) 
iK!lif-l/y^U3-;V:K-PEG 6 0 0 0 (^1^1^^*8500, ft 3E ( t* ) fit) 
Sf B tt^-f Kt h y !?A : SKS-6 hf^-^-r ( fcfc ) §>j ) 

*«^ynr7-f : ^2ffif ©*«S7/l'* !) zf a *r T - <D # iff £| « & b # M 

BS6 2 - 2 5 7 9 9 Ofi^OHIi 1 fce*<&*8SK*<5#JiaiLfc3S*fc» (6 P U / 
g ) 

: f/^-;KB S-X ^- It®) 

31 6 #J ^- : ^^"^ h 'J ? A • ifilKfc^Xttimilfe (#58 2 0 0 0 - 2 5 6 6 9 9 ^ $8 (£> 

is & cooi 9] mmvm&M®.* tmmiz i^xntz) 

m&fS&MltLT- : 7 ^n^/V^-^rv'-<v^>-X/P*>'^-^ f- y !7 A O j£ & i& (#1582 0 0 
0 - 2 5 6 6 9 9 ^-'Anofkm [0 0 1 8] C«©*eSttJW«-T-i:PI«|CU-C#«:) 
[ 0 0 6 8 ] 
4 

[ 0 0 6 9 ] 
[* 3 ] 
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[ 0 0 7 0 ] 

¥£j7^/i-ttJn) 7^^;vx-r^ (y^^y-/w7o, B*ttSMb3*x*S) 
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2) 2~1 4(D2ili7;l'3-/Vft*(OT/V^^S$-tt5#!J |/> ( 
1 2 * /Vft1)U) T JV^r iVz^ — t- )V ( y 7 ? S — ;l> 1 2 0, B*^^-fL^X?iSS!) 

3) gSiSl 0~l 4OiIIlST/V3-;H:E0S'5Fft5 ; t;K P O 5:?^ 2 ^-/v^ 

4) y ~s V >■ =7 y V ;v =. — *r /v s R O * S * ft 1)U & tz i> (D o ) # y 
drv-3if-l/^7^1l/V3i — EOSr?JS 1 1. 5^-^ftJD$*fc^<^ 

6) n — W>-v7*fD^-df-->ai^^^T/l'dr^ (sec-C, 2 / C , 3 ) — X A- 

7) ^llcl 0 ~ 1 A <n>m.ifc.T tV^-y-Vl/ >v-fols&-r Y ]) A 

8) T5K/^-x/W£ttv-y=-:x#y-^- (Si'. ^^-ry^i/Ja-y ( « ) 
SJ.BY16-906) 10 

9) #M¥l 0-6 0 4 7 6-§-^^Ol 116ff~l 3 St O^Sf^^ L fc 7 ^ 7 * 
^tfy^^u^^yn-/^ 7^ y;Hf ( •^H'^K^fi-a-fr (Il¥)9»fll000 
0 , 1«»51. 2 % ) 

10) ^ ^ r- > / t u 4 >m. ( 5 0 / 5 0 */Vtt) =*Pt - Otl-HAI ( H * ¥ 1& 
# 7 0 0 0 ) 

11) *2IE«0*5I^T/W^y7 B n^T-ifO«-*tiSl«fD ( 1 5 P U / g ) 
[ 0 0 7 1 ] 

TIEO«4(c^-r*afiK05^». hy*Ai&»-J-]»y*.fc ( x > * ) £ « # ig 

*L4#E>, # y T ^ y /VSt h y "7 A 4 0 % * *g j$ , ST/jg^T/U^r/U-O'-lf^X/U^ 20 

t* y !>ASriJ0Lt o & "C # M 0S 6 2 — 2 5 7 9 9 O^-^#cD||Sfi0iJl (C|a«EO^fe 
[ 0 0 7 2 ] 

[a 4 ] 
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I. 0 


l. 0 


7 ■> P -f ^ l> >- ^ > if > X Jl- * > 




4. 0 


i- h >; A 


4. 0 




l. 0 


l. 0 



[ 0 0 7 3 ] 

1 ) 500 — 700/xm 

2) j^^^l 2-1 40Si7;^;^yf y^/^y|tHin 

3) 7Ky^^r^^i^U'>r/W^/P^--^/ix (7;^/USoKlt 1 2-14, EO^iStt 40 

io^/^t 1 2 ) 

4 ) ¥*9#^fi 8 , 0 0 0 

5) «2fa^O*^^T/V^y^a^T-if(D^||fi^ q n p75^#raBS6 2-2 5 7 9 90 

$8 toll l ic|5@(7)^&{cS^#^SLfc5g&^ (6 PU/g) 
[ 0 0 7 4 ] 

mm me 

[ 0 0 7 5 ] 
[* 5 ] 
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[ 0 0 7 6 3 

1) JK!)t^fv'xfi/y-^!)tirv'7'Dfuy#l^fr (f)^^fi 2, 0 0 0) 

2) ^ ^ & 1 2 ~ 1 4 CD s e c - 7*3-/KDif l/^tift'f KT^/P, ^yT'n t" W 

y t * t W K 8 . 5 a- tt Ad 4& 

3 ) J I S 2 h V V A 

4) T^y^^--^u--r>^*a-g-#: 

5) r^y^/HOT (TM) (;«f^AXttS) 20 

6) *2fE«0^5g^T/V^ y 7 , Bf7-^04«KS B B B ^f>#lBg 6 2 - 2 5 7 9 9 0 

■9- 4* i ('^tt(75^-&[cs^tPeis!L^5tfe^ (6 pu/g) 

[ 0 0 7 7 ] 

mmm 7 

TIBO« 6 ic ^ i- # J* # & J8 ^K*® ffl ftM*aj£4fc (Sfc#J J ) Sr *§ It „ 

[ 0 0 7 8 ] 
[* 6 ] 
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100.0 



[ 0 0 7 9 ] 

1) ( E O P = 4 ) T /V (CI 2) i~T/l^«ixX7^t h y 
* A 

2) * !J i/xf (EOP = 8) T ;V^r ;V (CI 2) m — ^ /l> 
3 ) T /V* ;V ( C 1 2 ) #J^^3^K ( ffi ^ ff 1 . 3 ) 

4) ^e/*^^3^T/w^/w (CI 2) is *f- ;vt 5 1/ Or *c 1/ K 
5 ) 7;V^r;v (C.l 2) t Fo^ryy^f /^/V^^^^f y 

6) 7 ^^il 0 0 0 0 

7) *2E*£O^^^T/W^l?^n^T-ifO#ffiSl^p p p ( 1 5 P U / m L) 
[0 0 8 0 ] 
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$IW8 

[ 0 0 8 1 ] 
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[ 0 0 8 2 ] 

1) m 2 %zm.<o*&wr * * v 7* n x r - if cd # ffi & n & 75* h m m m 6 2 - 2 5 7 9 9 0 

■§-^«cDHife^ll^|a«£0^fe^S^#p3®lL7t^^ife (6 PU/g) 

2) #1¥ 5 - 2 5 4 9 2-§-^«id|S^c07°n7 1 T--^K - 1 6 £ 4# M Bg 6 2 - 2 5 7 9 

9 o ^-^mommm 1 iciE^co*-&ic:s<5#, 5 pu/g £ l ?b t> cd 

3) KAC-500(?Ei(^)®{) 

4) !)*7-f 1 0 OT (TM) ( / # If >f A X tt » ) 
[ 0 0 8 3 ] 

[ SB 91 co 3!) * ] 

* 31 91 i£ J; *i % iSjt^cDllflS^ffftTT't.SttSrfi'L, «aK*! I* 

i-aS-a-r^ttt-^LTfeflEit/iiiJfe^ttSrW-rs t # K , # 2fc S£ cd « ^ r /i' # y yorr- 
•t? & » ffc -e £ 5 „ 

[ 0 0 8 4 ] 

[ K ?ij * ] 
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SEQUENCE LISTING 

(110) EAO CORPORATION 
(120) Alkaline protease 
<130) P04721410 

10 

(150) JP P2002-081428 

(151) 2002-03-22 

<160> 15 

<170) Patent In Ver. 3.1 

20 

<210> 1 
<211> 434 
<212) PRT 

<213> Bacillus sp. 
<400) 1 

Asn Asp Val Ala Arg Gly lie Val Lys Ala Asp Val Ala Gin Ser Ser 30 
15 10 15 

Tyr Gly Leu Tyr Gly Gin Gly Gin lie Val Ala Val Ala Asp Thr Gly 
20 25 30 



Leu Asp Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly 
35 40 45 



40 
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Lys He Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp 
50 55 60 

Thr Asn Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly 
65 70 75 80 

Ser Thr Asn Lys Gly Het Ala Pro Gin Ala Asn Leu Val Phe Gin Ser 
85 90 95 



10 



I 
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He Met Asp Ser Gly Gly Gly Leu Gly Gly Leu Pro Sep Asn Leu Gin 
100 105 110 

Thr Leu Phe Ser Gin Ala Tyir Ser Ala Gly Ala Arg He His Thr Asn 
115 120 125 

Set Trp Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn 10 
130 135 140 

Val Asp Asp Tyr Val Arg Lys Asn Asp Met Thr lie Leu Phe Ala Ala 
145 150 155 160 

Gly Asn Glu Gly Pro Asn Gly Gly Thr lie Ser Ala Pro Gly Thr Ala 

165 170 175 20 

Lys Asn Ala He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe 
180 185 190 

Gly Ser Tyr Ala Asp Asm He Asn His Val Ala Gli Phe Ser Ser Arg 
195 200 205 

30 

Gly Pro Thr Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly 
210 215 220 

Thr Phe He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe 
225 230 235 240 



Trp Ala Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met 
2 4 5 2 5 0 



40 
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Ala Thr Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe 
260 265 270 

Val Lys Asn Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala 
275 280 285 

10 

Leu He Ala Gly Ala Ala Asp He Gly Leu Gly Tyr Pro Asn Gly Asn 
290 295 300 

Gin Gly Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr 
305 310 315 320 

Val Asn Glu Ser Ser Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser 20 
325 330 335 

Phe Thr Ala Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser 
340 345 350 

Asp Ala Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu 

355 360 365 30 

Asp Leu Val He Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asn Asp 
370 375 380 

Phe Thr Ser Pro Tyr Asn Asp Asn Trp Asp Gly Arg Asn Asn Val Glu 
385 390 395 400 
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Asn Val Phe He Asn Ala Pro Gin Ser Gly Thr Tyr Thr He Glu Val 
405 410 415 

Gin Ala Tyr Asn Val Pro Val Gly Pro Gin Thr Phe Ser Leu Ala He 
420 425 430 

Val Asn 10 

<210> 2 
<211) 47 
<212> DNA 

(213) Artificial Sequence 

<400) 2 2 o 
aaatggatcc gtgaggaggg aaccgaaSga gaaagaagaa aaaggtg 47 

<210> 3 
<211> 36 

(212) DM 

(213) Artificial Sequence 

30 

(400) 3 

atattctaga cgattaccat attaattcct ctaccc 36 

(210) 4 

<211> 25 

<212> DNA 

(213) Artificial Sequence 40 
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<400> 4 

aatgccaatg atccgaatgg tcatg 25 

<210> 5 
<211> 32 
<212> DNA 

<213> Artificial Sequence 10 
<400> 5 

tctatcafgg atagcaatgg gggacttgga gg 32 

<210) 6 

<211> 33 

<212> DNA 2 o 

<213> Artificial Sequence 

<400> 6 

cttcgtgagc attttatcaa aaacagaggc ate 33 
<210> 7 

<211> 24 so 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

aacgttgcct ttgtgaacga gtcc 24 



<210> 8 
<211> 24 



40 



(26) 

<212) DNA 

(213) Artificial Sequence 
(400) 8 

gcgagcacat ctgcttccgt aacg 24 

<210> 9 
(211) 28 
<212> DNA 

(213) Artificial Sequence 
(400) 9 

tgactttact gcgccataca atgataac 28 

<210> 10 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

cgaataatgc caatgatnnn aatggtcatg gtacgc 36 

<210> 11 

<211) 31 

<212> DNA 

<213> Artificial Sequence 



<400> 11 

ctatcat^a tagcnnn^g ggacttggag g 31 
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<210> 12 
<211> 35 
<212> DM 

<213> Artificial Sequence 
<400> 12 

cgtgagcatt ttnnnaaaaa cagaggcatc acacc 35 

<210> 13 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 13 

ccctgaacgt tgccnnngtg aacgagtcc 29 

<210) 14 
<211> 30 
<212> DNA 

<213) Artificial Sequence 
<400> 14 

cccctgcgag cacannngct tccgtaacgc 30 

<210> 15 
(211) 36 
<212> DNA 

(213) Artificial Sequence 
<400> 15 

ggaaatgact ttactnnncc atacaatgat aactgg 36 
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(51) Int. CI. 7 FI ^=2— K (##) 

C 1 2 N 5/10 C 1 2 N 9/54 

C 1 2 N 9/54 C12N 5/00 A 

//(C12N 9/54 C12N 9/54 

C 1 2R 1:07 ) C 1 2R 1:07 



(72) m& mik 

1334 ttmzs&mmft 

(72) 31 W# /Jv* « 

1S*Jft^«eSrfrM^2J 2 6 0 6 TKttSC^ttffiSBMrt 
F* — 4B024 AA03 BA14 CA02 DA07 EA04 GA14 HA01 
4B050 CC04 DD02 LL04 

4B065 AA15X AA15Y AB01 BA02 BA03 CA33 CA57 
4H003 AB03 AB19 AC08 AC09 DA01 EA12 EA15 EA16 EA28 EB22 
EB30 EB32 EB36 EB37 EC02 ED02 FA09 FA47 



